1/2 



PATENT ABSTRACTS OF JAPAN 

(1 OPublication number : 2002-083632 
(43)Date of publication of application : 22.03.2002 



(51)Int.CI. 



H01M 10/40 
H01H 4/58 
H01M 4/62 



(21) Application number : 2000-352185 

(22) Date of filing : 20.1 1 .2000 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

UBE IND LTD 

(72) Inventor : UNOKI SHIGEYUKI 

KONISHI HAJIME 
YAMASHITA KATSUMI 
WATANABE SHOICHIRO 
TAKEUCHI TAKASHI 
TAKESAWA HIDEJI 
HAMAMOTO SHUNICHI 
UEKI AKIRA 
ABE KOJI 



(30)Priority 

Priority number : 20001 91 795 Priority date : 26.06.2000 Priority country : JP 



(54) NONAQUEOUS ELECTROLYTIC SOLUTION AND NONAQUEOUS ELECTROLYTIC 
SOLUTION SECONDARY BATTERY USING THE SAME ™LYTIO 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolytic solution secondary battery having superior 
cycle characteristics, electrical capacity, storage 
characteristics or the like, and superior in inhibiting gas 
generated at storing at higher temperatures, and to 
provide an nonaqueous electrolytic solution which 
enables it. 

SOLUTION: This solution is composed of a non-aqueous 
solvent and a solute dissolved in this, and as the solvent, 
the nonaqueous electrolytic solution is used containing 
at least one kind selected from among propylene 
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bis(4-methoxyphenyl)disulfide, or containing propylene 
carbonate and 1,3-propane sultone and at least one kind 
selected from among vinylene carbonate and diphenyl 
disulfide, di-p-tolyl disulfide, bis(4-methoxyphenyl) 
disulfide. 
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PC, 4. 0Sl%fflPS, 0. 211%©DPDS, 
0. 2aS%ODTDS*3j;tX0. 211%K)BM P D 

[0 0 7 4] (*J60»J3 0) mSCT 1 <hl^i;?g^!«fc 

PC. 4. 0li%«PS, 0. 8ii%WVC, 0. 
21I%(DDPDS, 0. 2aM%CODTDS*5j;Ot 
0. 2ti%<DBMPDSS»I^L. 

[0075] ( a . -mu&ftM.m mmm 1 ~nmm 3 

0 feitfitlisM 1 ~tfctfe«aj 3 Tf^Mbfc# U 3^ A# U 
T-fl?aiC-p^Tii5S«?¥^S:fTo^. Sf, 2 5*C 

ffiaw *T3 o omA (o. 6o (o^mmwi-vm^m 

2 Vd&SSTjfcSL, SSC, 4. 2V©^ 
mJET^tmiiS5t^ 5 0 mA ( 0 . 1 C) 

?8i£9 o-cfitaitAn, 4B#p^^icfiia«*T-mffii?^ 
^atebfcigms:. *i. ^2*5«fc^3 tc^-r. 

S*. PC, PS, VC. DPDS, DTDS. BMP 

DSte. ^nfn^Dtk>*-^-h, i, 

[0 0 7 6] (b. -y-f ZJl&tfi) SHffi0J2~ 1 5*5=1; 

»«-&<tl^8iC7);£?£T*®£5£7L£:&. ¥*3®«E3 5 
2mAOGSM/tMM'(1 7 0 0mAT0. 6s e 
c. ©Siiil 5 0mAT4ms ec. tDifcBttfVUl/ 
xiJcm) -em±n&tf 3 . 0 v^T&mT-s^&BcmiJ-'f 
i^;US:i|*0)iLfc„ «J#ji!tm^»£ 1 0 0%tLfctt 

01 0 ov^ ? )i&<nmn®&m&m$:mfeLrcigM& 
3?2*5<fctf:S3 k^-t. 

[0 0 7 7] 
CiSl] 





PC/PS 


90 c t-4h» 
mm 




2. 0/4. 0 


O. 241 I 




0. 0/0. 0 


1. 160 




6. O/O. O 


O. 350 




O. 0/6. O 


O. 308 [ 



[0 0 7 8] 
[5g2] 



(8) 



13 
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mrnm 



VC/DPDS/DTDS/RMPn*; 




^ Ttli VT-dr UJ y\S J»- 

rn m 


+4- Vy? if 

i nn-H-y/i ii 

OA 
TO 


0 5/0 1 /o O/O o 


1 . 26 


9 1. 1 


1 o k sc\ n i v^n n 

1 V, v. U/ w. I VJ. 




90. 7 


O 5/0 O/O Ov^O 1 




Q "1 9 

y i . z 


3 O/O 4/0 O/O O 


1 21 




3 o/o o/o a yc\ o 




yu. o 


13 O/O O/O O/O A 


1 1 Q 


91. U 


V. O-^ V7. 1 LI, vJy*^ w. 1 


1 1 o 


89. 9 


10. 5/0. O/O. 1/0. 1 


1. 24 


90. 8 


0. 5/0. 1/0. 1/0. O 


1. 25 


90. 3 


1 3. O/O. 2/0. 4/0. O 


1. 26 


91. 4 


13. O/O. 2/0. 0/0. 4 


1. 25 


91. 0 ! 


1 3. 0/0. 0/0. 4/0. 2 


1. 20 


91. 2 


10. 5/0. 1/0. 1/0. 1 


1. 21 


89. 9 


3. O/O. 2/0. 2/0. 2 


1. 22 


91. 3 


1 0. 0/0. O/O. 0/0. O 


1. 16 


79. 7 


0. 5/0. O/O. 0/0. O 


1. 22 


84. 8 


I 0. O/O. S/O. 0/0. 0 


1. 23 


83. 9 



[0 0 7 9] 



PC/PS/VC/DPD S/DTDS/BMPOS 
M% 


90t;-4hfc 
mm 


1 00-*-<*;Ht 

I % 


2. 0/4. O/O. 5/0. O/O. O/O. O 


0. 241 


89. 9 


2. 0/4. O/O. 0/0. 2/0. O/O. 0 


0. 212 


! 88. 5 


2. 0/4. O/O. O/O. O/O. 2/0. O 


O. 203 


89. 5 


2. 0/4. O/O. O/O. O/O. O/O. 2 


0.213 


88. 9 


2. 0/4. O/O. 8/0. 2/0. O/O. O 


O. 253 


93. 2 


2. 0/4. 0/0. 8/0. O/O. 2/0. O 


O. 243 


93. 0 


2. 0/4. 0/0. 8/0. 0/0. O/O. 2 


O. 205 


93. 8 


2. 0/4. O/O. O/O. 2/0. 2/0. 0 


O. 206 


89. 2 


2. 0/4. 0/0. O/O. 2/0. O/O. 2 


0. 241 


89. 4 


2. 0/4. O/O. 0/0. 0/0. 2/0. 2 


O. 211 


89. 6 i 


2. 0/4. 0/0. 8/0. 2/0. 2/0. O 


0. 252 


94. 2 


2. 0/4. O/O. 8/0. 2/0. 0/0. 2 


0. 232 


94. 6 | 


2. 0/4. O/O. 8/0. O/O. 2/0. 2 


O. 241 


95. 0 


2. 0/4. 0/0. 0/0. 2/0. 2/0. 2 


O. 221 ! 


89. 4 I 


2. 0/4. O/O. 8/0. 2/0. 2/0. 2 


0. 218 


94. 2 


0. 0/0. 0/0. 0/0. 0/0. O/O. O 


1. 160 


79. 7 



[0 0 8 0] &ifrt>w*>frte£v\z, ttmmi\Z9 o 

m&<DmWZl. 1 6 0mm£^5*#ftfit£^L/io 30 
[0 0 8 1] &2frt>Wt>frt£&v\Z, iti£0Utel 0 

ov^?)i>m<D®mmmm&7 9. 7%-e&o/t„ - 
^M&i2 ^mmm 15 & 89-91 %©tmit$ 
vc<a**jBiraLfctttt0»4, dpds^ 
asJipbfcitKffi5itfc«LT, firnfc-tf-f #;M#tticfli 

tlT&O, ^n6fl)fi*^6VCtDPDS, DTD 40 
S, BMPDSA^StfntM< £t> lMS£j£J0-r 

[0 0 8 2] L^Lft^e. H«o1«2-^JS« 1 5<0« 



[0 0 8 3] *3*6W6*^«fc5»C, Jtttffll 1 tttttt 
^^CDl#jtJ0^ 1 . 16 0mm, 1 0 0 ^ )W&0)<&m 
«H**tt7 9. 7 %T^o^o — 35r, Hffi^J 1 6-^^ 
0tJ3 0(^)«»tt, «ffiff*<BJ8Un**0. 2 0-0. 26 
mm, 1 0 0"9--r^Jl/«co**l6^p*^8 8-9 5% 7? 

[0 0 8 4] J^±cd^^J:0> 1f<^;l/#tt*f5]±^^ 
«a*JCflinfc*llDSi|T»SVC, DPDS, DTDS 

^ct^BMPDs^, fnt'tipc^ct^pstefffl-r 

&Z£\Z&r)mmz&tt2>Xx5£t}i&mML. R-DV'f 
S, VCch, DPDS, DTDS, BMPDSd^itf 

[0 0 8 5] ftfc, #S^p 1 0 - 2 4 7 5 1 7 ^iifflfC 

ttDPDs*«»«ic*jo-ractK:j:i), ig5fe«P#<0 
BSSnt^S 3 %OBztST*D P D S *«*S6*JC» 

t3WT#»:*o&. ^^Ocfc^lC^ag^cDDPDScO 



15 

[0 0 8 6] $$P*H2 000-14998 6 ^ii$B 

t\z<£r). nmw-r ^;n*H4, 

£ m m -r £ c t \ z & o ^ ® t - 43 n z> x x is £ * #d $« l , 

[0 0 8 7] 1- 6 7 2 6 

znx^ztf, *?£W<D<ko\zvc<Dmmm&o . 1 — 

5. 0 %£@L&\ZWitoL, PCiPSi^ffflt^Cd: 
[0 0 8 8] 5. ^*^*O^Jp?pJ^W»^f^ 

(mm&i3i) pc^jtraa^o. itt»%, pso^a 

[0 0 8 9] (*»I3 2) PC<£>S5iO»£5. Oft* 

%, p s<DmiNm&6. 5ii%ii^ann 
i6<hiwn$^uT, #*mmm*mmLfz 0 
[0090] (mmm3 3) vc&mmm&o. imm 
%£Lfc£m\ts mmmi etmm\zLx, #*nmm 

[0091] (mmm3 4) vcaimtomz 1. oss 
mmmi 6tmm\zLx. ^mmm 

[oo9 2] (mmm3 5) vc<Dmmm&s. on 

[0 0 9 3] 36) DPDS <DWMm$: 0 . 1 

s»%<hbfcjw^^> mmmz 0 chpg^cLT, 

[0 0 9 4] (HS£#J3 7) DPDSCD^JD»^0. 4 

li^iifcwn mmm2 0£mm\zvx. 

[0 0 9 5] 8) DPDSCDgJlOtSO. 6 

[0 0 9 6] (^mm3 9) DTDS^jfJDfi^O. 1 
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[0 0 9 7] (MMfr\4 0) DTDSCD$sJjOffi£ 0. 6 

mmzm&Ltz. 

[0098] mmm 4 1 > bmpds 0 . 
nmm&mmvtz. 

[0 0 9 9] mm&\4 2) BMPDS^M^O. 

jo e mm%£\, fz£m\*. mm&i2 2tmm\zLx. #* 
mmm^mmLfz. 

[0 10 0] (mm&l4 3) PC, PS, VC, DPD 

s^iM^^n-fno. immxLLfzKAftte, mm 
&\2 otmmizLx, #*nmmzmmi,tzo 

[0 10 1] (^SS^J4 4) PC, PS, VC, DPD 
5. 011%, 0. 6S»%<hLfcJ£mte, HiS^J 2 0 
[0102] <^i6#|45) PC, PS, VC, DTD 

20 soiM^nt'no. imm%£LrzSM\z. mm 
&\2 i tmmizvx, ^mmm^mmvrzo 
[0103] (mmm46) pc, ps, vc, dtd 
s<^ttMfti?n5. oit%, 6. smm%s 

5. 011%, 0. 6fi»%£LfcJK*m, HJS#J2 1 

[0104] (mmm47) PC, PS, VC, BMP 
d so^minm^^n^no . im&%hLrz^^ m 
m&\2 2tmm\zLx. #*nm%i&MmLfz. 

[0 10 5] (g|J&£#J4 8) PC, PS, VC, BMP 

30 Dsommmz^ti^ns. oii%, 6. sss%, 
5. ofta%, o. 6sa%tL/tJwn^, mm&}2 2 
tmmizLx, i^mmm^mmvtzo 
[0106] z-o>&o\z\^xmm&\3 1 ~~mmm4 sx 

mm3 o&^zftt&m i^&m&i3<D&nmz-D^x&i 
%tLfz£&mo)jj&x. M^^mm^n^rz. 
±mmmm3 1 ~~mm&i4 scd^h^^t, mmm 
2^mmmi 5&£z*i£&mi(D&nmz-D^xt£%ii> 
rzhmmojjmx. jtwrmv-i trjmm&n-Dfzo 
40 £><D&M*m4\z^-r 0 

[0 10 7] 
[314] 
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E3B£EB 

eaasEEi 



PC/PS/VC/DPD S/D TD S/R MPD <5 
9*96 


ra/uliyr^ vJ Hff/Jl 

mm 


V -*1 V JUf^Vfc 
l OOTT< VsUSe 
9t> 


O. I/O. I/O. 5/0 o/o o/o o 


O 1 Qfl 

VS. I SO 




5. 0/6. 5/0 5/o o/o n/o o 


o om 


89. 2 


2. 0/4 O/O 1/Q O/O o/o o 


Vs. cos 


88. 1 


2 0/4 0/1 O/o o>^o n v^n o 




90. 3 


2 0/4 O/*? o ./n o >ti c\ sr\ r\ 


U. Z03 


93. 2 


2 fl/4 0>"0 n 1 a n 


O. 235 


93. 1 


*+. U/ \J. O/ Is. «ry^\J. U/U. U 


0. 258 


94. O 


fc. **. u/ vj. vJ. o/ vJ. u. U 


0. 260 


94. O 


2 0/4 O/O R>^0 O >Ti 1 /r\ r» 


0. 202 


94. 1 


2. 0/4. O/O. 8/0. O/O. 6/0. 0 


0. 246 


93. 8 


2. 0/4. O/O. 8/0. O/O. O/O. 1 


O. 221 


93. 5 


2. 0/4. O/O. 8/0. O/O. O/O. 6 


O. 257 


94. 2 


O. I/O. I/O. I/O. I/O. O/O. O 


O. 233 


92. 8 


5. 0/6. 5/5. O/O. 6/0. O/O. O 


O. 239 


94. 2 


0. I/O. I/O. I/O. O/O. I/O. O 


0. 239 


93. O 


5. 0/6. 5/5. O/O. O/O. 6/0. O 


O. 235 


93. 5 


O. I/O. I/O. I/O. O/O. O/O. 1 


0. 237 


93. 3 


5. 0/6. 5/5. O/O. O/O. O/O. 6 


0. 230 


94. 2 



[0 1 0 8] *3i3«fc«g4^e>We>^&cfc5JC, PC 

&&zfvc<Dmmm\z* o. 1 — 5. ommxcomm^ 

j&DSti, 0. 1-5. OS*%0sJ8HfcT*<o**#*b 
[0 10 9] ^/:> PS«PiH 0. 1-6. 51 
iJ0> *tt«is-^^;i/4*ttt*i^T*»Jttl6»**B»6n 

^fnw«^fcSffT*ofe. cicocii^t>, ps 
<nmMm\z. o. 1 — 6. 5aa%<7s^s(c-r^co^» 

[0 110] fit, DPDS, DTDS^iD^BMP 
DSC0^jfJD»«, 0. 1 — 0. 6SS%<£>iSB-c?&n 

A»T*o&. C^^i^b, DPDS, DTDS^dJ: 
^BMPDS(?)SftliH 0. 1-0. 6SS%<D^g| 
I c -T S <o ifiSf S b ^ £ £ *« to ^ -d fz o 

[0 111] ftlCPC, PS, VC^DPDS, D 
T D S > BMPDS*61tfhfc / >ft<i'blMI6a 

fflff#K©>*fx«^fefi»-i?*<&ct3&«to^o&. £ 

cne»(osunaj(D»spjB«tt, o. 4-17. if 
a*»o>tc:i*6, pc, ps, vc^dpds, 

DTDS, BMPDS^e > ItfnfcM< £*> ias* 
^Jjnb^c^^O^iD^S^, 0. 4-17. lli%© 

«eH^-r*o**»sbt>ci:*<to^ofc. 

[0 112] *»WttmiB«)*«fiWl-4 8KI2 

[0113] mEftn«0iiafl(JBs«ttsx& 



[0 114] 
[ElffiOffl^^lttB^] 

[0 1] *«W^ffi«43ctaCJttt«^fpabfc«fl&(0 

[0 2] *«W©*««*±CXM:««Tf^»b/t«»© 

[«F^<7)|ftBJ] 
1 IES1S 

1 a mmmmi* 
1 b iES^sna 

1 c lEKU— FJTODfttttt 
2 

2 a ftglift 

2 b ©s^saa 

2 c *«U-HH-»0#^» 
^ 3 M.f\\, — 9 

4 ^m^^ 

5 jESU-KM- 

5 a iEffim^^T 

6 iig-m 

6 a ftatU*SB^ 
7 

7 a tt^rmiHfl»3ta 

7 b HaneiRMFtttt 

8 iESU-HM-«a7-<^A 
5^ 9 ASU-KM-«»7-r;UA 
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(72) fgBJJ* /MS & 

at) am* lut me 



(72)fgnj# 

F*— 5H029 AJ03 AJ04 

AM03 AM05 
HJ01 HJ13 
5H050 AA07 AA08 
CA09 CB08 
EA24 HA01 



1978#ifiK>10 ^gp 
1978#ite<Z>10 ^SU 

1978Sft6©10 3=gB 

AJ05 AK03 AL07 
AM07 BJ04 DJ08 

AA09 BA17 CA08 
DA02 DA03 DAI 1 
HA13 



